Although generic skills have received widespread attention from both policymakers and educationalists, little is known regarding how students acquire these skills, or how they should best be taught. Hence, the aim of this study was to identify what kinds of pedagogical practices are behind the learning of eight particular generic skills. The data were collected from university students (N = 163, n = 123) via Internet questionnaires. The findings from regression analyses showed that teaching practices involving collaboration and interaction as well as features of a constructivist learning environment and integrative pedagogy predicted the learning of generic skillssuch as decision-making skills, different forms of creativity, and problem-solving skills. In contrast, the traditional forms of university teachingsuch as reading, lecturing, and working alonewere negatively associated to learning generic skills. Overall, this study offers detailed information about the pedagogical practices that nurture learning generic skills in university contexts.
Introduction
Generic skills (also referred to as 'generic attributes', 'key skills', and 'core competencies', for example) are greatly used and respected in current discussions in society, education and working life. At the beginning of the millennium, the Organization for Economic Co-operation and Development (OECD) initiated the Definition and Selection of Key Competencies project, which defined the key competencies that are required by all citizens for a successful life and for a well-functioning society (Rychen and Salganik 2003) . Generic skills have also been included in national and international qualification frameworks such as the European Qualifications Framework (EQF), which enables a comparison of learners' knowledge, skills and competencies irrespective of where they gained their qualifications (European Qualifications Framework 2008) . Worldwide, numerous business leaders, politicians and educators have developed models and lists of twenty-first century skills that pupils and students need in their lives and work, both today and in the future (e.g. ACT21S 2012; Fadel, Bialik, and Trilling 2015; Gordon et al. 2009; P21) .
Generic skills have also been emphasised in national and international assessments and comparisons of education systems with a view to improving the quality of teaching and learning. For example, the OECD recently conducted a Feasibility Study for the Assessment of Higher Education Learning Outcomes, the purpose of which was to examine whether it is possible to compare the knowledge and skills of higher education students from different countries (Coates and Richardson 2011; Trembley, Lalancette, and Roseveare 2012) . According to several predictions, the role of generic skills will be emphasised in the working world in the future (e.g. Forbes 2013; Future Work Skills 2020 2011; New Skills for New Jobs 2010), and recent studies from different fields have similarly shown that the skills that workers need as part of employers' occupational requirements are not only field-specific (i.e. vocational/professional skills) but also generic, such as social skills, organizing skills, skills for knowledge acquisition, and problem-solving skills (Arevalo et al. 2010; Tynjälä et al. 2006; Virtanen, Tynjälä, and Collin 2009) .
Although generic skills have received widespread attention from both policymakers and educationalists, little is known regarding how students acquire these skills, or how they should best be taught. For example, in the university setting, generic skills have been taught as separate courses (e.g. courses on speech communication, scientific writing, or presentation skills), or have been integrated within subjects (e.g. an information retrieval course as a part of a research seminar). There is also research evidence indicating that generic skills develop when certain kinds of pedagogical approaches, such as active learning methods and group activities, are used (e.g. Ballantine and McCourt Larres 2007; Kember 2009; Smith and Bath 2006) . Crebert et al. (2004) examined the learning of generic skills in different contexts: at university, in work placements, and in employment. They found that 80% of graduates learned generic skills in equal proportions in university and in working life. The graduates asserted that the best way to learn such skills in the university context was to join in with various group activities, while in the working life context it was to work with other employees. In other words, in both examined contexts, the graduates found that situations that demanded collaboration and interaction allowed them to most develop their generic skills.
Pedagogical practices nurturing the learning of generic skills in higher education
Other studies have supported these findings indicating that the learning of generic skills requires practices that include mutual interaction and activities. For example, Moy (1999) and de la Harbe, Radloff, and Wyber (2000) showed that collaborative rather than individual learning promotes the acquisition of such skills. Similarly, Ballantine and McCourt Larres (2007) noticed that the cooperative learning approach was beneficial in developing students' generic skills. Smith and Bath (2006) found that that the social, interactive and collaborative characteristics of students' experiences of university life are important determinants of generic graduate outcomes. Furthermore, they stressed that whilst engagement in social, interactive and collaborative forms of learning was a significant determinant of generic graduate outcomes, the development of knowledge of specific disciplines also appeared to be more closely tied to the socially interactive aspects of learning environments than many people might assume (Smith and Bath 2006) . Kember and Leung (2005; also Kember 2009; Kember, Leung, and Ma 2007) connected the study of learning generic skills to the nature of wider teaching and the learning environment. They studied the connection between students' experiences of learning generic skills and the learning environment at a university in Hong Kong, using an extensive questionnaire. Their results showed that the characteristics of the learning environment that particularly developed students' generic skills were teaching for understanding, active learning, a variety of assessment methods that require the deployment of the desired capabilities, and working together. These features of teaching and learning are directly related to the characteristics of constructivist learning environment (CLE) (e.g. Duffy, Lowyck, and Jonassen 1993; Loyens and Gijbels 2008; Tynjälä 1999; Tynjälä et al. 2009; Tynjälä and Gijbels 2012; von Glasersfeld 1995) . One application of CLE theory is the model of integrative pedagogy (IP), which connects the features of the constructivist teaching and learning with the accounts of the nature and the development of expertise (e.g. Bereiter 2002; Bereiter and Scardamalia 1993; Eraut 2004; Le Maistre and Paré 2006; Leinhardt, McCarthy Young, and Merriman 1995) . According to these, expertise consists of four basic elements: 1) theoretical, conceptual knowledge; 2) practical, experiential knowledge; 3) self-regulative knowledge; and 4) sociocultural knowledge. As these elements are integrated and fused with each other in high-level expertiserather than being separatethe IP model is based on the premise that to support the expertise development the all four elements of expertise or knowledge should be present in learning situations, and these elements should be integrated and connected with each other. For such integration, different pedagogical tools such as group discussions, learning diaries, project assignments, analytic writing tasks and collaborative work can be used. The purpose is that students apply theoretical knowledge to solve practical problems and, correspondingly, conceptualise their practical experiences using theoretical concepts (Tynjälä 2008; Tynjälä and Gijbels 2012) . In other words, the model favors combining authentic or simulated practical experiences with theoretical contents and conceptual learning. In the IP model, the focal pedagogical processes are reflection and problem solving. The model has proved to be promising with regard to learning outcomes in different fields of higher education, vocational education and training, and workplace learning (e.g. Heikkinen, Tynjälä, and Kiviniemi 2011; Ortoleva and Bétrancourt 2015; Täks et al. 2014; Tynjälä, Häkkinen, and Hämäläinen 2014; Tynjälä et al. 2016; Virtanen, Tynjälä, and Eteläpelto 2014) .
Purpose of the study
The literature reviewed above suggests that teaching practices and methods that demand active interaction and collaboration, and which utilize the features of the CLE and the IP model, foster the learning of generic skills. However, there remains a lack of detailed information, that is, information regarding the types of teaching practices and methods that foster the learning of specific generic skills, such as problem-solving skills, critical thinking, or creativity. Therefore, this study aimed to identify what kinds of pedagogical practices are behind the learning of particular generic skills. In more detail, the following overarching research question was addressed: Which pedagogical practices explain students' (self-assessed) learning of generic skills?
Data and research participants
Research materials were collected from students (N = 163) taking a university course in one of three different subjects: chemistry, physical education, and teacher education. In total, 123 students (75%) answered the questionnaire, in which they were asked to assess the pedagogical practices of the course they were studying and their development of different generic skills during the course. Of the responders, 38% were male and 62% female, and their average age was 22 years. The majority (53%) were second-year students, while 31% were first-year students, and 16% were students in other years (3-6).
Methods
A confirmatory regression analysis (stepwise model) was used. This method makes it possible to assess the emphasis and range of different aspects of the pedagogical practices under investigation (e.g. Cooligan 2004 ).
Dependent variables: generic skills
The eight dependent variables (i.e. generic skills) assessed were drawn from frameworks for the learning of twenty-first century skills (e.g. ATC21S 2012; P21; Gordon et al. 2009 ). In her framework, Binkley together with her colleagues (2012) defined ten twenty-first century skills, dividing them into four broad categories: 1) ways of thinking (creativity and innovation; critical thinking, problem solving, decision making; and learning to learn or to use metacognition); 2) ways of working (communication; and collaboration); 3) tools for working (information literacy; and ICT literacy); and 4) ways of living in the world (citizenship; life and career; and personal and social responsibility). The present study focused on skills concerning ways of thinking, since these i) are considered to be essential skills in working life today and in the future (e.g. Forbes 2013; Future Work Skills 2020 2011; New Skills for New Jobs 2010); ii) are characterized as higher-order thinking skills (HOTS) that university education has been traditionally expected to develop in its students (e.g. Bloom 1956; Wilks 1995; Zohar 2006; Zohar and Dori 2003) ; and iii) have been central in debates regarding generic skills in higher education over the last 30 years (e.g. Badcock, Pattison, and Harris 2010; Barrie 2006; Bennett et al.1999; Clanchy and Ballard 1995; Jones 2009 Jones , 2013 Krause 2014) . Table 1 shows the type of variables or skills that this study used to examine the above-mentioned ways of thinking (Binkley et al. 2012 ).
The first category, creativity and innovation, comprises two generic skill groups: resourcefulness, innovativeness, and creativity, and the ability to operate in new situations. The first of these represents creativity in general, and the second represents creativity on a more concrete level, specifically, on the level of action (see Sawyer 2012) . The second category is comprised of traditional higher-order thinking skill groups: critical thinking skills, Table 1 . Definition of generic skills examined.
Ways of thinking (according to the definition of Binkley et al. 2012) Skills in this study
I. Creativity and innovation
(1) Resourcefulness, innovativeness, and creativity (2) Ability to operate in new situations II. Critical thinking, problem solving, and decision making
(3) Critical thinking skills (4) Problem-solving skills (5) Decision-making skills (6) Ability to solve occupational problems III. Learning to learn or to use metacognition (7) Continuing learning skills (8) Self-assessment skills problem-solving skills, and decision-making skills (e.g. Barak, Ben-Chaim, and Zoller 2007; Bloom 1956 ). The ability to solve occupational problems was added to this category because problem-solving skills as such refer to solving problems at the general or abstract level, while the ability to solve occupational problems maps problem solving on a more concrete and domain-specific level. The third category, learning to learn or to use metacognition, consists of two generic skill groups: continuing learning skills and self-assessment skills.
These skills can be viewed as components of lifelong learning (e.g. Boud 2000; Crisp 2012 ) and professional identity (e.g. Eteläpelto et al. 2014) . In practizing their self-assessment skills, students become aware of the strengths and weaknesses of their competencies; this has been considered to be essential for individuals' awareness of their own professional identity (Virtanen, Tynjälä, and Stenström 2008 Ericsson et al. 2006 ). Therefore, it has been suggested that students should be educated using pedagogy that enables all these forms of knowledge to be present and integrated in teaching or learning situations (e.g. Tynjälä 2008 ). In the questionnaire, the participating university students were asked to use a five-point scale to assess the extent to which they had learned the earlier mentioned eight different generic skills during their university course.
Independent variables: pedagogical practices
Students' perceptions of the pedagogical practices in their course were examined in regard to the following four categories: 1) forms of teaching and learning; 2) constructivist learning environment (CLE) and integrative pedagogy (IP); 3) clarity of assessment criteria; and 4) course learning atmosphere. First, the students were asked to assess 12 different forms of teaching and learning (e.g. listening, reading, and lecturing) during their courses, using a five-point scale. These were based on studies that described pedagogical practices in different disciplines (e.g. Lueddeke 2003; Neumann, Parry, and Becher 2002; Smeby 1996; Ylijoki 2000) .
Second, the students were asked to assess 24 different pedagogical elements of the courses (e.g. utilizing students' earlier experiences, comparing different theories, and collaborative learning) using a five-point scale. These questions were based on features of CLE (e.g. Duffy, Lowyck, and Jonassen 1993; Loyens and Gijbels 2008; Tynjälä 1999; Tynjälä et al. 2009; Tynjälä and Gijbels 2012; von Glasersfeld 1995) and the model of IP (e.g. Tynjälä 2008; Tynjälä et al. 2016) . The CLE and IP features were divided into four aggregate scales according to the above-described theoretical bases ( Table 2) . The CLE involved the following aggregate scales: 1) Sharing and utilizing students' earlier experiences and knowledge (α = .89; four items); 2) Feedback, assessment, and summarizing tasks (α = .87; five items); and 3) Critical examination of knowledge (α = .86; six items). The features of the IP model are present in the aggregate scale Acting at the interface between theory and practice (α = .89; eight items) and one single variable, Learning of theoretical knowledge. Cronbach's alpha was used as a reliability coefficient. As generally recommended, only variables that showed a correlation of at least .30 with the aggregate scale were accepted (see. e.g. Costello and Osborne 2005; Tabachnick and Fidell 2001) .
In all aggregate scales, the reliability coefficient Cronbach's alpha was over .80, and the smallest correlation of the item with the aggregate scale was .550 (Table 2) . In other words, the internal consistency of the aggregate scales was very high.
Third, students were asked to assess the clarity of the assessment criteria (according to the statement: 'The assessment criteria of the study module were clear to me during the entire course'). It has been found that such an assessment directs studying and learning more than any other variable in a learning situation (e.g. Biggs and Tang 2007) . In other words, students tend to study according to how their learning will be assessed (Struyven, Dochy, and Janssens 2005) . In addition, type of assessment which supports learning is an essential feature of the CLE (Tynjälä 1999) .
Fourth, students were asked to assess six different statements related to the atmosphere of the course: 'It was easy to discuss with the teacher'; 'It was easy to share my own opinions and thoughts'; 'There was a low threshold to ask about things that remained unclear'; 'Collaboration with other students was easy'; 'It was easy to get my own voice heard'; 'There was a strong sense of "we-ness" among the students in the course'. It has Table 3 .
Results
Due to space limitations, collinearity statistics (tolerance and variation inflation factor; VIF) are not presented in the tables. Both of the indices that measured the degree of multicollinearity (i.e. correlation) were within the limits of those indices (e.g. Azen and Budescu 2009; Cooligan 2004) : the values of tolerance varied between .465-1.000, and the VIF values were between 1.000 and 2.160.
Predictors of learning creativity
The regression model explained 36% of the variance of the learning of resourcefulness, innovativeness and creativity, and 42% of the learning of the ability to operate in new situations (Table 4 ). As Table 4 shows, different variables explained the learning of the different aspects of creativity. The critical examination of knowledge (β = .425), a feature of the CLE, was the strongest predictor of the creativity at the general level (i.e. resourcefulness, innovativeness and creativity). The second strongest predictor was how positive the atmosphere of the learning situation was (β = .248). The learning of creativity at the level of action (i.e. the ability to operate in new situations) appeared to demand concrete action: acting at the interface between theory and practice (β = .395), a central feature of IP, and sharing and utilizing students' earlier experiences and knowledge (β = .213), a feature of the CLE, were the strongest and the third strongest predictors, respectively. Interestingly, regarding both aspects of creativity, the traditional or individual forms of learning, lecturing and reading loaded negatively in the model used. In other words, students felt that the more lecturing and individual forms of learning such as reading were used, the less they learnt creativity.
Predictors of learning higher-order thinking skills
Higher-order thinking skills consisted of four different skills. The results relating to the learning of critical thinking and decision-making skills are presented in Table 5 , and the results concerning problem-solving skills and the ability to solve occupational problems are shown in Table 6 . The regression model did not clearly explain the learning of critical thinking: only one variable, the critical examination of knowledge (β = .426), loaded in the model and it explained 18% of the learning of critical thinking among university students (Table 5) . This variable is a feature of the CLE. The model concerning the learning of decisionmaking skills explained more, that is, 32% of the variance. Here, working with other students (β = .226), assessment of other students' work (β = .223), and feedback, assessment and summarizing tasks (β = .222) were the strongest predictors (Table 5 ).
The regression model concerning the learning of problem-solving skills was strong (Table 6 ). It explained 49% of the variance of problem-solving skills, and 47% of the ability to solve occupational problems. The main element of IP, that is, acting at the interface between theory and practice, was the most important predictor for both skills (β = .314 for the problem-solving skills; β = .601 for the ability to solve occupational problems). Working with others and the assessing of other students' work were also important predictors of the learning of problem-solving skills. Interestingly, the forms of individual learning, that is, reading and working alone, again loaded negatively in the models. In sum, the more the students felt that their learning environment included interaction between theory and practice and also working with others, the more they reported learning problem-solving skills. In contrast, the more their course involved reading and working alone, the less they felt that they had learned problem-solving skills. Predictors of the development of lifelong learning skills Lifelong learning skills were examined from two different perspectives: as continuing learning skills and as self-assessment skills ( Table 7 ). The regression model rather weakly explained the development of continuing learning skills (24%), but moderately (39%) the learning of self-assessment skills. Not surprisingly, assessing one's own work as part of studying was the strongest predictor of learning self-assessment skills (β = .420) and the second strongest predictor of continuing learning skills (β = .185). The features of the CLE explained both skills: critical examination of knowledge was the strongest predictor in the development of continuing learning skills (β = .396), whereas the combination of feedback, assessment and summarizing tasks was the second strongest predictor of the learning of self-assessment skills (β = .286).
Discussion
This study examined what kinds of pedagogical practices are behind the learning of particular generic skills. It was found that the learning of such skills did not depend on any single method of teaching or particular pedagogical practice. Rather, learning generic skills demanded the use of various teaching methods and the utilization of different pedagogical practices.
The findings are in accordance with those of earlier studies (e.g. Crebert et al. 2004; Kember 2009; Kember and Leung 2005; Smith and Bath 2006) : teaching practices involving collaboration and interaction fostered the learning of generic skills, particularly the learning of decision-making and problem-solving skills. The pedagogical practices that predicted students' learning of generic skills most strongly were those that belonged to the CLE features (i.e. critical examination of knowledge; sharing and utilizing students' earlier experiences and knowledge; and feedback, assessment and summarizing tasks) along with the IP features (i.e. acting at the interface between theory and practice). Recent findings have shown that a positive learning atmosphere plays an important role in learning (e.g. Hämäläinen and Vähäsantanen 2011; Kiuru et al. 2015) , and this was also observed in the present study: the positive learning atmosphere was an important predictor of learning creativity. This finding is logical: an emotionally safe environment (see Eteläpelto and Lahti 2008) certainly encourages students to express new, perhaps non-traditional ideas and to try new ways of doing things. In addition, regarding university studies, the present research shows that it is important to use versatile forms of assessment, such as self-assessment, peer-assessment and the giving and receiving of feedback. For example, assessing one's own work as part of studying was the most important predictor of learning self-assessment skills, which, correspondingly, is an important factor in an individual's own continuous professional development (e.g. Eteläpelto et al. 2014; Kearney 2013) . Thus, the findings regarding assessment in the present study were in line with those of recent studies, which have emphasized the importance of students taking an active role in the assessment process (e.g. Boud 2000; Kearney 2013; Sandler and Good 2006) .
One of the crucial findings of the present study was that the traditional forms of university teaching and studying, such as reading, lecturing and working alone, actually correlated negatively with the learning of generic skills. More precisely, lecturing was negatively associated with the learning of creativity, reading was negatively related to the ability to operate in new situations as well as to problem-solving skills, and working alone was negatively correlated with the ability to solve occupational problems. In other words, the more students' learning environments included traditional forms of teaching, the less students reported learning particular generic skills. These remarkable findings should be considered seriously in the planning of university teaching. It is obvious that while traditional teaching and studying may be important for learning theoretical knowledge, they are not enough for learning generic skills needed in working life. Therefore, we suggest that when traditional forms of studying are used, they should be combined with methods that encourage students to actively process study contents, connect theory with practice, and collaborate with others.
The pedagogical practices examined particularly well predicted (42-49%) the learning of three skills: problem solving, the ability to solve occupational problems, and the ability to operate in new situations. All of these skills were strongly explained by the essence of integrative pedagogy, that is, acting at the interface of theory and practice. Thus, this study confirmed earlier findings regarding the feasibility of integrative pedagogy in the learning and professional development of students and workers in different contexts (e.g. Heikkinen, Tynjälä, and Kiviniemi 2011; Täks et al. 2014; Tynjälä et al. 2016; Virtanen, Tynjälä, and Eteläpelto 2014) .
In regard to predicting the learning of critical thinking skills, the present study was weak; the regression model explained only 18% of the learning of these skills. To understand this finding, critical analysis is required with regard to the instruments used in this study. It is possible that it is difficult for students to evaluate their critical thinking skills, given that the majority of participants were the second (53%) and first year (31%) students. Furthermore, the development of critical thinking is a long process (e.g. Halford 2005; Kallio 2011), which may be hard to recognize during a single course. Hence, more studies on the learning of critical thinking, as well as other generic skills, will be needed. In the future, the role of student characteristics such as age, study year and discipline should be taken into account more accurately. It has been found, for example, that the age of individuals has a remarkable role in the development of critical thinking (e.g. Hyytinen 2015) . Also, the research instrument should be developed to identify those mechanisms and practices which support the development of critical thinking.
To conclude, the present study highlights the role of pedagogical practices in the learning of generic skills. In other words, when certain kinds of teaching methods and pedagogical practices are used, generic skills can be learned as by-products of subject studies. At the same time, the findings of this study can be approached from the opposite direction: when intentionally teaching particular skills, it seems most promising to utilize the forms of teaching and pedagogical practices that are known to enhance these skills such as based on the present study.
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